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| 1 O THE 

READE I 

Gentle Reader. 


Neg Lthough man 

@ excellent ' both 

A7 in pn Fenn 
and Geometry,upon infal- 
Irble grounds have put 
forth divers moſt certain 
and ſufficient rules for the 
meaſuring of Board and 
T imber, yet very few of 
our common Artificers 
have been furthered there- 
by, becauſe they have not 


” © the 


"-*Tothe Reader. 
the art of Arithmetick, 
uponwhich moſt of their 
rules'depend. 

/- The conſideration of 
which, with the aptneſſe 
which ſee in ſome of 
them for the raiſing of a 
Perpendicular &the draw- 
ing ofa Parallel Line, up- 
on which moſt of this 
Book depends : this,I fay, 
hath been the cauſe which 
bath .moved me to give 
them ſome rules Geome- 
trical, whereby they may 
meaſure both Board and 


1imber 


> O—  —_ 


To the R eader. 


timber, without the help 
of Arithmetick. 

TT hercforeto thy view, 
Gentle Reader,thatwant- 
eththe artof Arithmetick, 
doz I preter this ſhortand 
plain Treatiſe , wherein, 
and in the beginning, is 
declared the infa]hble 
grounds upon which the 
wholework doth depend, 
and then doth follow the 
applying of thole rules to 
thepreſent purpoſe, wich 
the declaration of three 
tables one for Board and 
one 


othe Reader. 
one for ſquare T imber and 
the third for round T im- 
ber, very fit for all ſuch as 
ſtand in need thereof, and 
yet want both inſiruments 
and Arithmetick, wheres 
by to uſe the ſame. 

In the ſecond Part of 
this Book 7s ſhewed a ſe- 
- cond waywheeby you may 
meaſure Board and I im- 
ber by Rule aud Compaſs 
only , without drawing of 
lines : and alſo how to take 
Heights and Diſtances ſe- 
veragl ways without In- 
{trument, all which are 
oroundaed 


| To the Reader. 
grounded npon infallible 
principles Geometrical. 
To this ſecond Edition 
| there is added an Appen- 
dix which ſheweth the de- 
ſcription of the Line of 
Numbers, and the uſe 
| thereof applyed to che mea- 
ſuring of Board & timber. 
Thus defiring thee to 
accept of this litrle Booke 
as a taſte of ny good wil 
towards thee wrich I 
wilh even ſo to further 
thee, as 7 know it {uffic1- 
ent for the true meaſuring 


both of Board & T imber. 
FAREWEL. 
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An Advertiſement 


To the REeaDa. 
Oraſmuch as throughout this 
Frm Book , there is menti- 
on made of Rules and Scales, 
the making whereof is different from 
thoſe which are vulgarly made and 
ſold : if any therefore be defirous to 
have any particular Rule mentioned 
in this Book , or one Rule co per- 


forme all the work in general, he 


may have them exatly made by 
Maſter Anthony Thompſon in Hoſter 
lane, neer Smithfield, where alſoare 
made all other Mathematical 1»ſfr«- 
ments whatſoever, 
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cnn dadudedacuct tres dads 
CHAP. I; 


The meanin "g of qua 
terms of eometry 
ſed in this Book, 


@& QEcauſc all Carpenters 
"91 other Artificers, in 
IMgcheir Trade or calling, 
ddocina manner ( and 
I -ccording to their fa- 
(hion juſe ſome kindof 
Gcometry , although chemlelves be 


B ig. 


(2) 
yogon thereof; therefore I did coti- 

cr. that they «might be ſoonet 
brought ro meaſure Board and Tim- 
ber by that arr of Geotnictry ( ſecing 
they have their Rule and Compaſſes 
dy them )chen by Arithmetick, being 
bur few of themcan write, and there- 
fore uncapable of thar arc:and of chem 
. few which can write, not onein ten 
char hath Arichmetick , which is the 
only cauſe (as I ſuppoſe) that moſt of 
them ate fo ignorant in this an{which 
doth ſo-much cencern them)notwith- 
ſtanding , all choſe excellent Rules 
which haye been formerly delivered 
by the Learned : But now to our in« 
rended pnrpole. 


this Work to ute fome rerms of 
Geometry,by which I may with 
more caſe deliver, and you with more 
plainneffe perceive my minde inthefe 
things : 1 have therefore ſerdown'the 
meaning, [as plainly as I can, of _ 
2c0- 


Gut: ſhall have occafion ini 


(3) 
Geometrical terms, which moſt ſerve 
for our preſcnt purpoſe. = 

1 An Avzele is nothing clſe bura 
corner, wade by che mecting of rwo 
lines (for I ſpeak not of ſolid angles.) 

2 A right Angle ( which we call a 

quare angle) is that whoſe two lincs 
comprehending or making the angle 
ſtand perpendicularor plumb the one 
torhe other, 

3 A Perpendicslar lint is that which 
ſtands plamb upright upon another, 
leaning neither che one way nor the 
—_ | | 

4 A Saperfitics is that which hath 
only Length and Breadth , and no 
Thicknefs at all. | 
5 Asolid, ora Body is that which 
hath Length, Breadch,and Thickneſs. 

6 Parallels are thoſe lines thart dif- 
fer every where alike, or are nor neet- 
ef rogerher in one place then another. 
7 A Figweisany kirde of Superfi- 
cies or Solid that is bounded abour,as 
Triangles , Squares, Citiles ; Globes, 

B 2 Cones? 


(4) 
Cones, Priſmes , and the reſt. 

8 The Baſe of a Figure is any fide 
thereof upon which ic may be ſup 
ſedto ſtand: or if you take any fide of 
a Figure for the Ground or Buttome, 
or lowet part thereof that ſame is the 
Baſe, | 

9 The height of a Figure is the 
length of a Perpendicular or plumb 
line, falling from the top thereof. 


bb544445$444+$34444444 
CHAP. 11. 


How to raiſe a Perpendi- 
cular 03 any part of a 
right line given. 


Ec AB be a right line given, 
and ler C be a point thercin, 


db whcrcon I would raiſea perpen- 
Mylar, wpen the Compaſſes to any 
COn- 


f 


c 


(s) 


convenient diſtance, and ſetting one 


foor in the point C, with the other. 
mark on either fide thereof, the equal 
diſtances C E and CF: then opening 
your Compaſles ro any convenient 
wider diſtance, with one foot in the 
points E and F, ſtrike two arch lines, 
croſſing each other as in D, fron 
whence draw the line DC , which is 
a perpendicularto A B, oras we call 
it, a ſquare linc tothe line A B, 


No Py 


* 
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Or you may from the given point 
C, prick our any five equal diſtances, 
and opening your Compalles to 4 of 
3 chem, 


(6) 
Them with one foot in C, ftrike an 
Arch or piece of a Circle rowards N, 
Then opening your Compaſſes to all 
five diviſions. with one foot in 3,croſ; 
rhe ſame archiine in N , from whence 
draw the line NC, whictris a perpen 
dicular to the line A C,as before, fo 
if three lines be joyned rogether , ſc 
they bein ſuch proportion, as 3.4,and 
53 they will makea right angle. 


da dfoctuodedeirfedectrtrducts 
CHAP. III. 
How tg let fall a Perpendi- 


cular from a point aſſign 
ed, to alipe given. 


i Erthe point given be D in the 


tormer Chapter, and let the 
line whereon it ſhopld fall bt 
A B,open the Compaſſes taany co 
3h = venien 


1- 


(9) 
venient diftance, and ſetting one foor 
in the point D , makean arch orpiece 
of a Circle with the other foor, rill jr 
cuttheline A Bewice,that isat E and 
F,rhen find the middle between thoſe 
ewo Interſeions,and from that mid- 
dle, draw aline to the point D (which 
is the point given) & thar line ſhall be 
perpendicularor plumb fromthe poine 
D tothe line A B,as was required. 


Sued ebrefuncts bits aire fr fir gs 
CHAP.IV. 


Toaline given , todraw a 
parallel line , at any di. 


ſtance required. 
Gun which I muſt draw a paral- 
lel. 


Open your Compaſſes to the di- 
ſtancg 


Uppoſe theline given tobe A B, 


($) 


ſtance required, and ſetting onefoot 
of your-Compaſſes in the endA, ftrike 

arch on that fide the given line 
whereon the parallel is ro be drawn, 
as thearch C, then do thelike in the 
end B; as the arch.lineD, then draw 
thelineC D, ſo as it may bur touch 
or be a touch linctortheſe rwo arches 
CandD, and this line ſo drawn ſhall 
be paxallsl corheline A B, as was IC: 
quired, 


CHAP, 


(9) 
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CHAP. V. 


T o perform the former pro+ 
poſption af a diſtance re- 
quirea,and by a pornt limi- 


ted. 
A« , to be a right line given, 

whereunto ir is required to 
have a paaallcl line drawn at the di- 
ſtance, and by rhe point C. 

Place therefore one tqot of yaur 
Compaſſes in C, from whence take 
the ſhorteſt diſtance to the line A B, 
| as C A, ar which diſtance, with one 
| foor in the end B, with the other 
ſtrike the arch line D, by the extream 
vart of which arch line D, and the 
point C, drawtheline C D, which 


13 


Dmit AB in the former Chap- 


— 


(10) 
is parallel ro the giyen ling AB, which 
, Was required, 


AAA ANARABAGD A SASBANGAS 


| | CHAP. VL. 
| Having twolinespiven, to| 
finde athird proportional 


line tothem 


| Hetwo lines givenare A and; 
| B, andirtis required to finde a 
third line which ſhall be in 

{ſuch proportion ro A, as A istoB, 


Make any angle whatſoever , as the 
anglcHEC, Here 


— - ——— 


«HH 


(11) 

Here note, that an angle is always 
repreſented by three letters , whereof 
che middle lettex.repreſents the angle 
incended, |Þ» TT wi. 

Then place the line A, from the 
angle ExoD, andtheline BfromE . 
co F, anddraw thelineD F. 

Place alſo the line A from Eto H, 
and laſtly, by the fourth da opt 
from the point H, draw theline H 
parallel toFD. 


g RJ CCC + = A 


h 


—_ EE E 


& So ſhall E C bg a third proportio- 
n nallinctotherwo: given lincs , as was - 


required, 
"4 CH AP. 


CG CD ONO 2 


(12) 


pap obbannatelbannanaats | 


CHAP:;VII. 


: Havingthree lines given to 


find a fourth proportional 
line 10 them, 

He three lines given are A B 

and C, and let ic be required 

to finde a fourth line, which 

ſhall have ſuch proportion ro A, as 


B hath coC , make any anglic, as , 


DG K , now ſecing the line C hath 
the ſame proportion to the line B , as 
che line A to the line ſought tor, 
rherefore place the line C from G to 
H, and the line B from G to F, 
then draw the line F.H, now place 
the line A-from G tol, by which 
point 1 draw the linc E I parallelto 
F H, tl! jt cuttech D Gin E, ſo have 
you 


| 


(r3) 
you E G the fourth proportional line 
required, which is 24. 


ET ne? ar A 


For as the line 12, is totheline x6, 
| ſois the 16, to the line 24, which 
{| is the length of the line we ſought 

for. - | : = 
"Theſe two laſt Chapters , would 
{I I have you diligently to confider, and 

hhoughly to —ay » becaule it is 
the ground-work of that which I 
intend to deliver in this , Booke 7 
which being well underſtood , will 
bring much pleaſure and profic rothe 
un- 


>» 
- 


4 BR GN 
tinlearned Artificet , for whole ſake 
this wes written, 
——eY 
a 16 


C—— 
E 
we 7 a, e c 
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* CHAD. VIIE. 

The making of a Rule of 
Scale , for the menſuring 
of Board and T imbet. 

TY Efotc wecangivethe true con- 

tent of any Board or piece of 
cimber;we muſt have _—_— 
y 


y a 
> 


(15) 
ot Scale whereby we may meaſure the 
length, breadth , and thickneſs rthere- 
of, and for this purpoſe, the common 
Rules,commonly divided into inches, 
half inches, quarters,ard halt quarters, 
will very well ſerve for our purpoſes 
both for ro meaſure lengths, bredrhs; 
and thickneſſes withall : and likewiſe 
for ro give the ttue content thereof 
the Rules to that purpoſe delivered; 
only herein, I would have you take no- 
tice,thatthis {cale thus divided, I wold 
have drawn upon both edges alike, 
bur differently figured;only for readi- 
neſle, after this manner; thar fide thar 
you would have the retdieft for rhe 
meaſuring of lengths , bredths, and 
thickneſſes, I would have you number 
them with i, z, 3,4,5 , 6, andſo 
unto 2 4, dividing the whole two-foot 
Rule; into 24 equal parts ot inches 5 
andthe other "nay which hath \che 
fame divifions , 1 would have you 
number with 4, 8, 12, 16, 20, 24; un- 
to 96: dividing the whole ewo foor 
| ins 


FM 


Wn | 


| 


GEASS 


| 


1 


- 


oy 
— 
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LAS 


(16) 
into 69 equal parts ; 
that js, every inch in- 
tO 4 parts, only-.for 
reaCineſs ſake in'the 
work which doth fol- 
follow; 

This line thus di- 
vided ; is called a 


| Scale ; which 1s no 


other thing intoany 
nnmber of equal 
parts, be they greater 
or lcfler , wider or 
nartower, ſo they be 
equa! : eyery part, or 
divifion of which 
line may ftand fora 
mile, arod, ayaid,a 
foot, an inch, orany 
other kinde of mea- 
ſure what you will, or 
have uſe of: and this 
line I would have, 


you uſe, in giving up the Concent of 


either Board, or Timber. 


| 


| (19) 
[ have deſcribed thus Scale bur to 4 in- 
ches ; but you maythereby perceive 
whac I mean by the whole Rule, 


$$SSH$ÞPSOOEDE 
CHAP. IX. 


How any Board may be 
meaſured Geometrically. 


F you. do well underſtand. that 
þ abc hich been. delivered in the 
ſeventh Chaprer,you may ta:reby 
meaſure any. Board with calc and de- 
light ; for as there is three numbers, 
or chres lines given , whereby the 
fourth proporcional is found: foin 
cvery.:Board here is three lines, or 
numbers (which you will) which be 
given us, whereby, we may by rhe 
eventh Chapter finde a fourth pro- 
portianal Jinc or number : which 1s 
the numder of tect conreined ta the 
whol; board. 
*y Tic 


(18) 

'Thefirſt of the three Numbers gt 
ven, isalways 1z, which is the fide 
of a ſquare foot of Board, or the fide 
of a cubical foot of Timber 

The fecond number is always the 
number of feer, conteined in the | 
length of the Board, The third num- 
ber is always the number of inches 
contcined in the breadth of the Board, 

And the tourth number which is 
here ſought for, will always be the 
number of ſquare feer , contcined in 
. the whole Board ithe proportion will 
bealwaysthus, 


As 12 tothelength in feet i 
So the breadth in inches, 
Tothe Content in Feer, 


And ſceing examples teach ber- 
rer then many words : therefore 
ler us ſuppoſe the three lines given us 
in the ſeventh Chapter, robe three 
ſuch aumbers as here we have ſpoken 
of, 


And therefore ler the firſt line C, 
: 


| (19) 
bea number of 12. taken from-ſome 
ſcale with your Compaſſes; and pla- 
cd from G to H, which 12 dorh fig- 
nifie 12 inches} which is the (ide of a 
ſquare *y offoandl}« 

| And ler the ſecondline B, be a 
umber of 16; raken from the [2me 
cale; and placed from che angle at 

G unco F, and draw the line F +, and 

this number of 16 doch ignific 16 
feet, the lengrh of a ſuppoſed Boxrd. 
And (o ler the chird line A bea 
thumber of 18, caken from the ſame 
$cale and placed from G to I; and 
this number of 18 doth (ignific 18 
inches; the breadth of the luppofed 

board; now from the point I; by the 

fife Chapter, draw the line [E pa- 
rallel to FH, rill ic curcethE GinE: 

So haveyou E G the fourth proporti- 

onal line required , which beiag ta- 

kenberween your Compaſſes;1nd ap- 
plycd co your Scale, will ſhew icto be 

24, and ſo maay. ſquare teer are in 

that Board, _ leageh is $ORRs 

Z 


(20) 
and breadth is 18 inches. 
Ler' us take' one Example more, 


for plainnefſe ſake, let the figure A, = 
a board ro be meaſured, whoſelength 


15,9 foot, and breadth 16 inches: now 


draw 2 lines, ſo as they make any an- 
ole, as theangie A,B C, which, being 
done, firſt, rake 12 from your Scale, 
and place ir from Bio D, then take 9g 
of the ſame diviſions, which doth fig- 


nifie 9 foor, the It gil of the board 4 
and 


(21) 
and place them from B to E, and draw 
the line E.D, then take 16 oftheſime 
divifions, ( which dorh fignific 16 
inches, which is the breadrh of rhe 
Board,) and place them from B to 
C: and laſtly, by the fifth Chapter, 
draw the line C A, parallel roD E, 
till it curreth A Bin A, ſo ſhall A Be 
the: fourth proportional number ; 
whica being applyed unco your Scale, 
will reach unto 12 and ſo many 
ſquare fcetarcin that Board, 


For,as t2 istog foot, the length: 
So is 16 the breadth, 
To 12 fout the Content, 


And here nate, that when you 
have any odde parts of an inchin the 
breadth of your board you mult take 

the like pres of one diviſion. from 
your Scale, more then your even parts 
was 2 and lo muſt you doe when you 
have odd parrs of a toor in the lengt' 1 
of your Bca:d : as for example, ſup- 
pole a bord to be eight foot, and 
Lnrce 


_ — = _ 
_ - = _ 
-—x — —<— _ 


(22) | 
three quarters long s now for to ſet 
down rhis Iengrh you muſt rake from 
your Scale eight whele divifions, and 
rhrec quarters of one; and ſoapply 
them ro your uſe; and this muſt be 
noted throughout this Book. « 
© And here nore alſo, rhat if your 
þoard be raper-grown, that is, wider 
ar One endthen at the other, then 
meaſure the breadch thereof in the 
middlc, and with that widencſſe pre- 
cced according to your Rules giyens 
And this may very well ſuffice for 
Timber that doth taper allo, | 


| CHAP. x. 
How T imber may be meas 
ſure geometrically. 
PT He meaſuring of timber doth 
| little differ hom meaſuring 
*- cf Board, by the Jaſt Chap- 


| ww . ,. 4 
(67.Þur only in meaſuring of Thaber 


— — 


(23) 

we have a double work , but the laſt 
Chapter well underſtood, will give 
light ſufficient hereunto. 

Thcrefore by the laſt Chaprer firſt, 
meaſure how many ſquare feer of flat 
meaſure there isin one of the fades of 

our Timber, as if it was a board by 
it ſelf, which being done, you have 
three numbers given you, whereby 
you may by the ſeventh Chapter 
finde a fourth in proportion unto. 
them, which fourth number, is the 
number of Cubical feer conteined in 
that picce of Timber 

The Firſt number is always 12. 

The Second is always the number 
of (quare feet conteined inone of the 
ſides, I mean, of flarmealure. 

 Thethicd, is always the number of 

inches contcincd in the rhicknefle of 
the Timber : and this will bealways 
the proportion for this work, 


Firſt, As 12 isto thelength in feer, 
ſo is the breadth in inches 


Tg 


(24) 
Tothe fuperficial content, of thar 
{ame fide. 
Secondly, As 12 to this ſuperficiall 
coitent, 
So is the thickneſſe in inches, 
ro rhe: ſolid content in feet, 


. 118 A 


8 foote.: IF 


As {or exam; le, ſupp" ſe che hgure 


(25) 
Atobea piece of Timber to be mea- 
lured, whole lengrh-is 8 foot, and 
breadth 18 inches, and raickneſle 14 
inches, | 

Now craw two lines, ſo as they 
may make any angleas thelines B E, 
and H E, mezcingn the angle E, this 
being done, firſt, place 12 ( which is 
rhe fide of a Cubical toort : of Timber) 
trom Eto PF, then place 8( the length 
of your pieccein feet) fromE ro D, 
and draw the linc D F,and then place 
18( the breadch of your piece in inch- 
cs) from EcoH, andthenbytte 5 
Chapter, draw the line H C, parallel 
twoDF, till ir curceth BE, in C: So 
ſhall C E be the number of fect of 
flat mezſ{ure, contcined in the broad- 
ct fade of the piece of Timber 

Thus far we have procceded ac- 
cording tothe laſt Chapter; and now 
. we have three numbers niore given 
us, whereby we may findea fourth 
proportional unto them. 

W actor firit, we have: 12 a!rca- 


dy 


/ 


(26) 
dy placed, from Eto F, Secondly,we 
w_ the ſuperficial content of the 

roadeſt fide, already placed from E 
ro C: theretore draw the line FC, 
and thirdly, we have 14 the number 
of inches conteined in the thickneſſe, 
which we muſt place from E toG : 
and laſtly, from che point G, by the 
fifr Chapter draw the line G B paral- 
lelro F C, ill itcurteth B EatB: So 
ſhall B E be the number of Cubical 
feet conteined in that piece of Tim- 
ber noted withthe Letrer A, which 
being taken berween your Compaſles, 
and applyed unto, your Scale, will 
reach unto 14, and{o many feet is in 
that piece. 

Now kere I will give you oneex- 
ample, of a piece of Timber hewed 
juſt ſquare : Let the figure B be a 
piece of Timber ſo hewed , whoſe 
tength is 9 foot. And let it be $8 inch- 
es {quare, now having made any an- 
plc, as the angle AD C, firſt place 
i2from Dro C, 

And 


(27) 

And 9 foot the length, from Drq 

A, and draw theline C A, then place 

8, the thickneſſe of one of the tides, 

trom D toF, andby the 5 Chaprer, 

- drawthelineFEparalleltoC A,rill 

iecutteth D A,atE, ſo ſhall E D, be 

the ſuperficial content, of one of the 

fides , thus far according tothe ninth 
Chapter,3S if it had been a board, 


(28) 
And-now here:we have three num- 
bers, already placed, whereby we may 
finde:a- fourth, > after this manner. 
Firſt; :we have. 1+ here placed-from 
D to C, and we have the {uperticial 
content of one of 'the fides , placed 
tomD toE, andtheretorc draw the 
line C E, and here we have alfo,s the 
chickac!ſeot one ot che ſides, already 
placed from D to F, from which 
oint F, draw thetine FG ;-priai,sl 
oCE, ullit curech AD, inGylo 
ſha!l G D, ſhew yourhe ſolid content 
of that” piece , which-being app!yed 
vnco-your Scale, will reac unto four, 
and $0 many Cubicial tret is chereg1 
that picce, marked with the letter B, 
| his Chapter would [ have yon 
well cocon(ider, becauſe [ do nor in- 
tcad 80 repeat, what | have here deli- 
vered, bi only delcribe umo you, 
the end of ſome picces, according to 
their formes, and fo give you ſome 
Rules, fur to meaſure chem by this 
Caper. ws 
| CH AP. 
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CHAD. Xt-.. 
Of round Timber, 


JF Erec firſt I would have you ro 
| RD what the Cir- 
cumference, the Center and 
Diamecrer of a Circle is; the Circum- 
terence is the line incompaſſing the 
Circle, the Center 1s the point in the 
middeft thereof, the Diameter is a 
right line paſſing by the Center 
through the whole circle, and divi- 
deth the ſame into two equal parts, 
either halt of which. Diameter js cal- 
ledithe Semidiameter. 


Now having found the circurnfe- 
rence of a round piece of Timber, by 
girding it about with ſame, line, I 
echink it is here needful, to give you a 
Rule, for the finding of the Diame- 
ter 0) the laine pigce, 


] here» 


je 6 (zo) / 

Therefore confider that every Cir- 
cumference; is in ſuch proportion to 
his Diameter, as 42 is.co 7, therefore 
having theſe two numbers given you; 


#nd the cifcumference of your piece 
of Timber, you may by the 7 Chap- 
ter, finde a tourth proportional unto 
them; which will be che Diameters 
ſought for, As for example, let the | 
figure A be the end of a round piece 
of Timber , whoſe Circumference is 
found by girding ir about, for to be 
44 inches, now working by the rule 
gen 


— . 


| _— 
giveti, you ſhall finde the Diameter 
to be 14 inches; 


For, as 22 ist0 74 
90 iS 44 £0 14. 

Now the Circumference and Die 
ameter being found, you may finde 
the ſolid content, after this manner, 
Firſt, rake one half of the circumfe- 
renee, for the breadth of your piece, 
and one halfe of the Diameter for 
the thickneſſe, thereof, according ro 
which breadth, and thickneſſe, you 
may proceed in all things, (by the for- 
mer part of the tenth Chapter) as if ir 
werean unequal ſquared x iece of Tim- 
ber, as inthe figure A , take 22 inches; 
(the Circumference of the piece) to 
the breadth thereof: 

Or take a quarter of 44 that & rt 
for the one ſide, and the whole r 4 
for the other. 

And rake 7, which is che halfe of 

14 the Diameter, for the thickneſle 


thereof; and ſo with this breadth, and 
'  rhicknefle 


(32) 
thickneſfe, procced inall things ac- 
cording ro the former parc of the 
trench Chapter, 


Of the half-rousd, or quar- 
ter, or any otber portion 
or part of a Circle. 


Or this halfe Circle,take halferhe 

arch line CD B, which 1 11, tor 
the breadth of your piece. 
 Andonchatltethe Diameter, which 
ts 7 for the thickneſic thereof and pro- 
cceding with this breadrh and thick- 
tieffc, by che tenth Chapter, you ſhall 
tinde che content. 
And [o for a quarter of a circle,or any 
other portion, (which goeth co the 
center) rake one halfe ot che arch, be- 
longing to that part of che Circle, for 
the thickneſlc of one of the des, and 
rakethe Semidiamerer, for the thick- 
neſſe of the other fide. As in the 


quarter A C D, take one h4lt encarca 
f- 


ww 
line C D, which will be five anda 
halfe, for the thickneſſe of one of the 


ſides, of that piece of Timber , ang 
rake the Diameter A C which is 7 for 
the other ſide of the ſame piece, with 
which two ſides, as jf it were an unc-. 
qual ſquared piece, of Timber, caft 
up the content, by the former part of 
rhe tenth Chapter , performing all 
things, as before in thar Chapter. 
Now having a piece of a Timber, 
whoſe end ſhall be like unto this pot- 
tion of a Circle, noted with thief let- 
ters AB CD, before we can give the 
contene thereof, it will be needful ro 
tiade out the Cearer, which for t 
doc work as followeth. | 


D A 


79" 
A Segment of a Circle be- 
ing given, {0 finde out the 


' Center, and conſequently 


the/Diameter, ani ſo if 
need be, thawhole Cizcle. 
Cm TITER SOTCEENY CA 5 & 


Er ABC, beþart ofa Citcle gi- 

- vcn,to finde out the centerthere- 
of, ftſt rake a poinr ar pleaſure, with 
moſt convenience, in chearch A BC, 
as at B, now on the point B, at any 
meer diſtance, deſcribe the Circle F 
GHITK, which being done, re- 
move the Compaſſes ro the point H, 
(where the Circ'e croflerh the arch 
line given, ) now one foot being in the 
point H, and atthe ſamediſtance,as 
efore, crofle the Circle twice, as at 
G and I and wich'the ſane diſtance, 
on the point K croſlec the ſaid Circle 
ewice more, as in I and F, and laſtly, 
by theſe interſefions or croflings, 
| ; cGraw 


CES 


| (35) 

draw the lines F Eand GE, till they 
mect, or croſſe the one. the other, in 
the point E, which ſhall be che center 
required. 


LEE 3) 
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# 
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The center being found, draw rhe 
| lines E AandEC, and caſt up, the 
whole figure ABCE, as before-is 
ſhew'e, and then by the nexc Chap: 
ter, finde thecontenr of the Triangle 
ACE, and takeir from the conteny 


D 2 of 


| (36) | 
of the whole figure A BCE, and 
chat which' is lefr, ſhall be che con- 
rent, of che figure AB C D, as was: 
— required, 

By this Rule, ( obſerved with diſ- 
cretion, ) may all manner of Seg- 
ments, or parrs of a Circle, whether 
greater or leſſer then a Semicircle, be / 
eafily meaſured, withour further in- 
ſtruction. | 

Hirhcrro have we ſhewed the mea- 
ſuring of ſuch Timber, as is moſt in 
uſe, that is ro ſay, of equalſquared, 
andalſo of unequal ſquared Timber, 
ſo likewiſe have we ſhewed, how 
round Timber, and its parts, may be 
meaſured, by the former Rules, $0 
now will I ſhew how ſome pieces of 
extraordinary forms, may be brought 
ro beemeaſured, by the former Rules. | 


__ 


CHAP, 
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.- CHAP.XII.. 
How T riangled T imber,or 
| Timber which bath but 


three ſides, maybe mea- 
. 


Riangles, are made of ſtraight 
l lines, or crooked, or both to- 
gether, bur I ſpeake vnly of 
Righr lined Triangles, which is no- 
thing eiſc, but a figure made of three 
righc lines, as the figure BC D. 
Triangles are divers, both in re- 
ſpe ot their ſides and angles, and 
may be meaſured divers ways, but ler 
| this one way ſerve for all: rake halfe 
of the baſe, and ſuppoſe it ro be one 
fide of a ſquared picce of Timberzand 
rake the whole height, or perpendicu- 
lar,for the other fide of the ſame 
Plcce, 


(38) 
piece, and ſo meaſure it by the former 
pare of the cench Chapter, in all rc- 
peas, asthere is ſhewed 
Ler the Triangle A B C,bethe end 
of a piece of Timber ro be meaſured, 
which hath bur only three ſides. 


Cs 


Now ſeeing the Baſe BC is 16, I 
rake one halte thereof, whica is cight 
inches, for one (ide of a piece of Tim- 
ber, and rake 10, the whole length of 
the perpendicular,(which is the prick- 
ed 1:nec AD for the other fide of the 


ſame 


(39) 
ſame piece : and foas if-ic werea pigee 
of 101nches broad;; and 'cignt Agchts: 
thick, you may caſt up the' contents 
bythe former Rules; 7 | 1159 1557 
LAASLASALALSASDALSAS SAL 6 ME 
CHAP. XIII. 


How Timber , whoſe end is 

a R hombus, (or Dis. 

xl form) is tobe mea- 
ds 


Rhowbus Cot Gm Y ka &- 
+ gure of foundqual. (ides); dur 
no tight Angles, ſuchasivthe 
figure ABCD,-tar;rthe mtaſpring 
whereof, obſerve thisexample. Let 
the ſaid bgure AB CD, bethecnd 
of a piece of Timber to be mea(ured-: 

now taking the length of the fide or 
| baſe A B, which is 14 inches for one 
of the ſides of a {quarcd picce cfrim- 
ber, 


(40) 
ber, andthe length of the perpendi- 
cular D E, which will be found co be 
12,"and ſomething better then the 
eight partof one more, for the other 


CZ " 


fide of the ſame piece, with which 
rwo ſides, as if itwere an unequal 
ſquared piece of timber , procced in 
all things , according to the- former 
part of the renth Chapeer, 

» 


CHAP. 


(41) 
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CHAP. XV, 
How T imber whoſe end is 2 
R homboides ( or Dig- 
mond-like ) is meaſured. 


Rhomboides (or Diamond-like) 
As a figure, whofe oppolice 
ſides, and oppoſite Angles, are 
only equal, and it hath no right An- 
ples. Suchas is the figure FGHI, 


(42) 

and may be meaſured after this man- 
ner: take the length of thefideH I, 
or F G, which is 16 inches for one 
{ide of a ſquared piece of timber, and 
rake the perpendicular F L, which is 
10 inches, {ot* the'other fide of rhe 
ſame piece, and ſo you may meaſure 
it by che former. part of rhe tenth 
Chapter, as ific werean unequal {qua- 
red piece of 16 inches broad, and 19 
inches thick. 

Alloth@ four fided figures beſides 
the true Square, , and the unequal 
Square in the tenth Chaprer, and the 
Rhombus in rhe laſt Chapter, -and 
che Rhomboides in this, aic called 
Trapg2145 or Tables, 


(43) 


CHAP.XV. 


How to meaſure Timber , 
whoſe end is a Trape- 


zZium. 
ſided figure of whar faſhion ſo- 


A ever, as the figure ABC Dis 


a Trapezium, and may be caſt into 


Trapezinm is any irregular four 


two Triangles, by drawing the Dia- 
conal 


(44) 

gonal line AC, and ſo cach Triangle 
meaſured as is before ſhewed, which 
being done, -adde the contents of 
them both rogerher , and you ſhall 
haye' the. conrent, 'of the whole 
Trapezium AB C D. Or you may 
more readily meaſure ic thus : Take 
one halfe of the Diagonal line A C, 
which in this example will be 8 inch- 
es, for one (ide of your piece,and 4 
the two perpendiculars B F and D E, 
and joyn them borh rogerher in one 
{um, fo ſhall you have in this exam- 
ple x0 inches for the other fide of 
your piece, with-which two fides, ( as 
if ir were an unequal ſquared piece of 
Timber) procecd as before, in the 
former part of the tenth Chapter, 


Ci AP 


— 


| 
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weird fzeticfs Recs ihe fs 
CHAP. XVI. 


How to meaſure T imber, 
whoſe frdes are many, as 
5,6,7,9,9,10, Or more, 

ſo they be all equal, 

MM: have more fides than 

four, and are generally cal- 


led Polygons. 

A piece of Timber whoſe end ſhall 
have more fides than four , may be 
meaſured after this manner, add all 
their lides together , and take halfe 
rhat number for one fide of an unc- 
qual ſquared piece of Timber, then 
ler fall a perpendicular from the cen- 
tre or midſt of the tigure, rothe midlt 
of ſome one fide, and rake that 
length for the orher fide of the ſame 

| piece, 


Any ſided figures are thoſe 


(46) 
piece, with which two fides proceed | 


2s before is ſhewed. 
AY L 
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Suppoſe the figure Aro be the end 
ofa picce of Timber of five ſides, be- 
ing all equa], and each fide conteining 
12 inches, which being added roge- 
ther into one ſum will make 60, the 
half whereof will þc 30 for the 
breadth of your piece, then take the 
length of the perpendicular ( falling 


— 


from thecenter Artorhe midſt of _ 
| - 


(47) 
of the ſides, ) which: here is $ inches, 
for the thickneſſe of the ſame piece, 
with which breadth and thicknefle 
procced inall things according to the 
former part of the tenth Chapter. 
This rulcis general in all kinde of 
regulrr Polygens, how many lides 
{oever they have. 
Here 1 might have proceeded to have 
ewtd by what meays Pyramidal or 
picked Timber, or Steeples may be mea- 


ſured: but conſidering bow little this ap- 


pertaineth to Carpenters, and how ſuf- 
ficiently they be handled by Maſter 
Diggs 1n hs Geometrical works, I for- 
bears here to write ofuthem. 


C HAP. 
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adbouts odadurtodactuctedoohects 
CHAP. XVII. 
How to finde the length of 


a Foot of Board , at any 
breadth given. 


He breadth of a Board being 

l given, withrhennmber of 12, 

( the fide ofa ſquare foor of 
Board,) you may by rhe fixt Chapter 
finde how much in length will make 
a foor at any givenbreadth, by find- 
ing a third proportional number, 
which ſhall bero 12,5 13 15 tothegi- 
yen breadth. 

As ſuppoſe a Board to be 16 inches 
broad,and I would know how much 
in length will make a foor thereof. 

Firſt, make any angle,as A BC, 
then place 16 inches, the breadth of 
your Board, from B to D, and 12 

| inchcs 


— Gr. 


_ 


, 
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inches from B to E, anddravy the line 
DE. 


BUR 


Then againe place 12 from B ro G, 
from which point G ( by the fifch 
Chapter) draw the line G F parallel 
toD E, cillic cytteth AB inÞF, fo 
thall F B be che length of & taor of 
Board ar r6 inches broad , which hc- 
ing applycd ro your Scale, will reach 
untog, which doch thew , that at x6 
inches breadch, 9 inches in length 


doth make a foot of ſquare Board :: 


Far, As16GistQ 12; 
Sois 12to 9, 


E CHAP. 
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CHAP. XVIIL 


T be breadth andihickneſsof 
a piece of Timber given, 
t0 find how much in length 


ſball make a foot of ſquare 
Timber at that breadth 


end thickneſſe. 


Uppoleca piece of- Timber tobe 
18 inches broad, -and 14 inches 
thick. Firſt, make any angle as 
DFB;' andplace 18' inches from F 
to A , this is the ſuppoſed breadth of 
your piece; then place 12,the fide of a 
Cubical toor of Timber tromFroE, 
and draw theline AE: Solikewilſc 
place 12 from-Fro G, from which 


point G, draw the line GH parallel 
co 


(51) Bt 
to AE.cill it cutrech FD in H,{o ſhall 
H F bethe length of a ſquare foor of 
flat meaſure ar the former breadth gi- 
yen: thus far according to the laſt 
Chapter, 


D 
C 
IF-> 


BA GIFF1 T7 


Now to proceed, place 14 the thick, 
neſſe of your piece from F ro'C, and 
draw the lineC Gy, and laſtly, from 

Y the point H,drawthe linc H I parallel 
ro C G,tilliccurteth F B in T,ſo ſhall 
IF be the length of a foot required, 
which being applyed to your Scale, 
will reach almoſt unto 7 inches, ir 
E 2 wantcth 


| (52) 
wanteth bur one ſeventh partof an 


inch, and ſuch is rhe length of a foot 
of Timber whofe breadth is 18 iach- 


es, and thickneffe 14 inches. 
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CHAP. XIX. 


Of tbe T able for Board and 
Square T imber , and alſo 


farrownd Timber. 


bles;)I wonld have you to un- 

derſtand that I have ſuppoſed 
the inch to bedivided into 10 equal 
parts, and <ach part divided ito 20 c- 
qual parts, and ſo the whole inch will 
contein 100-<qual parts. | 


'G Oncerning the uſe of theſe Ta- 
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| (5) 
Thefirſt columne towards the left 
and,dorh conteimany number of in- 


ches, from one to 30; 
In each ofchelt Tabt es,is ſet down 


the length of a foot in feer and inches, 
and the tenth part of an inch , and ſo * 
rothetenth parr of one trench part of 
an inch, that is to che hundreth part 


Of Board Meaſure. 


Anexample upon each Table, will 
jj! give morelight than thany words,and 
i - therefore, firſt, of Board : ſuppoſe a 
Boardrto be 7 inches broad : then find 
+ in the firſt colamn rowards the lefr 
hand, and over againſt ir, under the 
title of Board Meaſure, you ſhall find 
one foor,8inches,5 renths of an inch, 
and 7 tenths of one tenth part of an 7 
inch, and ſuch is the length of a foor 
- of Board at that breadth. 
' And ſoifa Board berg inches, 
broad,look 14 inthe column towards 
the 


] 


| 


(57) 


the left hand, and againſt it under the. 


ticle of Board Mcaſure, you ſhall find 
10 inches, two reaths of an inch, and 
cight parts of one tenth part of an 
inch , forthe length of a foor arrhar 
breadth, and the like is to be obſer- 
ved for Timber. 


Of Square Timber, 


Suppole a piece of Timber to be 
10 inches ſquare, look toto the lefe 
hand, and over againft it , under the 
title of ſquare Timber, you ſhall find 
one foor, five inches, two tenths of 
an inch, and cight parts of one tenth, 
for the length ofa foor. 

If che ſquare given be 16 inches, 
then over againſt 16 , under theritle 
of ſquare Timber you ſhall find 5 
inches, 7 tenths of an inch, and 5 
parrs of one tenth, 


Of Round Timber, 


*For Round Timver, gird the picce 
aboug 
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| (58) 
about with ſome line,and with aquar- 
rer thereof enret your ſable, and 0- 
ver againſt it under thetirle of Round 
Timber, you ſhall finderhe length of 
a foor, 

As ſuppoſe a ſtick ro be 44 inches 
abour, che quarcer whereof is eleven 
inches, with which I enter the Table, 
in the column towards the left hand, 
and over againſt ir, under theritle of 
Round Timber, you ſhall findea 11 
inches, two reaths of an; inch, and 
rwo parrs of onecenth part of an inch, 
which is the Jength of a foor, ar that 
thickneſſe, and if har piece had beene 
bur 2$ inches abour, then the quarcer 
thereof would have been bur 7 inches, 
waic' being found to the left hand of 
the Table, over againſt it under the tt 
tleof Round Timber, you ſhall fiade 
ewo feet three inches, and ſeven tenth 


parts oft an inch, whichis rhe length 


of a foor at thatthickneſle., 
Note. 
And herch z vill appear, that grois 
Errour 


(59) 
ertour which Carpenters uſe in taking 
a quarter of the Circumference ,' for 
the true ſquare of that piece, which in- 
deedir is not: for here againſt 7, in 
Timber which is ſquare, there ſtand- 
eth two foot, 11 inches, rwo tenths of 
an inch, and ix parts of one tenth, 
whereby ir doth plainly appear, thar 
at this thickneſſe they do mzke their 
foot too Jong by 7 inches, 5 tenths, 
and 6 parts of one tenth part of an 
inch. Theſe three Tables may be pla- 
ced upon your Rule, according tothe 
ordinary manner. 


$EEVEI$$dIII40IIF$IIS% 
CHAP. XX. 
How to finde a mean pro- 
| portional line berween 
10 lines gIVen, 

He Tables of Timber meaſure 
| : ſerves for ſuch Timber as is 
| - Juſt ſquare or round,it will not 
be unneceſiat y 


(60) 

unnecefſary ro ſhew you how to finde 

a 3:49 proportional line, between 

ewolines given, or to bring an unequal 

{quared piece of Timber, to a truc 

yn and (oroapply it to your ta- 
IC. 

Lera piece of Timber to be mea- 
ſured, be 9 inches broad, and 4-inches 
thick. Now : becauſe ic is not juſt 
{quare, ir cannot be meaſured by the 
Table, therefore we muſt finde a 
mean between the ewogiven ſides, af- 
ter this manner. 

- Firſt, rake 9 from your Scale, and 
place ic on the line AC fromC 9 
D, and place four of the {ame diviti- 
ons, from D to A, upon which line A 
C deſcribe the Semicircle AB C,and 


Re— 
Fd 
? 


(61) 
en the point D ( whererherwo lines 
are joyned ) by the ſecond Chapter, 
raiſe a perpendicular to cut the cir- 
cumference in B, ſo ſhall B D'be the 
mean proportional line defired, which. 
being applyed to your Scalc,wil reach 
unto 6, 

So thar it doth-appear, thata piece . 
of Timber that is g inches broad, and 
4 inches thick, is equal to a piece of 6 
inches ſquare. 

And hereby doth another of our 
Carpenters errours appear, which is 
this, they do pur both fides together, 
and chen they cake half of that num- 
ber, for the true ſquare of rhar piece, 
which is meetly falſe. For in this cx- 
ample , joyn 9 and4 together, and 
they will make 13, the halt whereof - 
is 6and a halfe, which indeed,accord- 
ing to our Rule ſhould be but fix. 

Having found the mean proporti- 
onal number, you may enter the Ta- 
ble of Timber cherewich,as hath been 
formerly ſhewed , concerning ſquare 
Timber. 
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Timber. By this Rule the ingenious 
PraQicioner may bring any of the 
former pieces, of. what faſhion ſoever, 
ro be meaſured by the Table of ſquare 
Timber 

And hee that hath Arichmerick, 
may apply the proportions givenin 


| _ this Book, to the Rule of Three, and 


thereby he ſhall fiade the contents as 
before. 
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The end of the firſt Part. 
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THE 


ARTIFICERS 
Plain Scale. 


 Theſccond Parr. 


CHAP. I. 


Of the Scale, and the gra- 
duations or diviſions 
thereof, and how they 
are tobe uſed. 


He Scale here mentioned in 
this tecond Part, is a two 
foot Rule made with a joynt, 
having a line of cqual parts ſuing 
from the centct thereof, and divided 
into 


” -”  e— 
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toto 100 cqual parts, upon the flat or 
edge thereof, may be maderhe other 
Rule according to the direRions and 
figures inthe preceeding Parr, fo thar 
any Artificer having his Rule and a 
pair of Compaſles t him, may 
meaſure his Board, timber, or ſtone, 
two ſeveral ways. 

AndbeforeI come to any particu- 
lar Propofitions of the meaſuring of 
any timaber, or Board, I will firſt ſhew 
the uſe ofthis « naw", 7am in find- 
' ing of proportional Lines, which is 
the ground of the way of meaſuing 


in che former Book, ang Mo apply 
che uſe of them to ſome orher Con- 


clufions following . 
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CHAP. II. 
To divide a line yi- 
Ven, 1NtO0 an num- 


' 


ber of equal parts. 


W\Hc line given is AB, 
M andir is required rodi- 
vide the ſame into fiye 


c£qual parts. MI 

Take wich your Compaſſes 
the giyen line A B,and fit thar 
in any,number that, may be c- 
qually -parted into, five with- 
our any remainder, as, fit it in 
100, there let the Scale reſt, 
then cake it oyer in one ffth 
part thereof, viz, in 20, and 
that diſtance ſet from Aro 1, 


ſois A 1 one fifth part of the. 


given linc A B, which was xc- 
quired. F CHAP, 


B5 


po 
: 


7C 
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BA PARABASA:ANAGAD 


CHAP. 111. 


i To take. any part or 


parts.of aline. 


He line given is A B, 
| now of the ſame line iris 
required to cut off three 

cight parts thereof. 

Take the given line AB,and 
apply it 'to' ſome number that 
may be parted in 8, which 845 
the Denominazor,and take it 0- 
ver in the Numerator;or fir it'in 
ſo many times the Denomina- 
tor as you pleaſe, and take it 0- 
ver ſo many times the Nume- 


tator. 


As fir ABin $0 which is 10 
times $ rhe Denominator,here 


Jer reſt the Scale, then take ir over 


in 


2 (67) | 
in.cen times the Numerator , v/s. iti 
30,and thar diſtance fer from AroC, 
lo is AC three eight paits of A B 
given: then muſt C Þ'be the reſt, 
which4s fye'eights. For if you rake 
it over in50,:which is 5 erghts of $0; 
(as rhe Scale ſtood wherein the line 
A B was fitred) and C'B/ will appear 
to be the rc; JE 2. 


- 


— ne —— _— 
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CHAP. IV. 


A line conteining axy part 
or parts of a line,t hereby 
.; Fofinde the whale line. 


G.. poſe thar A Bbe three eight 


parts of {ome line, and let it be 
required 10 inde the whole line. 
Take both Numerator and Dcno- 
minator ſo meny times as you pleaſe, 
as take cach- ten times mukes 39 ang 
E 2 JJ 


(68) 
50,then takerheline AB 
and fit that jin 30, and 
there ler reſt rhe Scale, 


then take it over in 50, & 
thar diſtance lay downfor 


A theline C D,and ſo ball 


| 


CD be the whole line, 
whereof A B was thrice 


cights. 


A line being given, 
conterning any 
number of equal 
parts, to cut off 
from it ſo many as 
ſhall be required, 


| S let AB bea line 
AA fivengconcewing 52 

parts upon ſome 
Scale,and let it be required 
to cut off from it 24 of the 
ſame parts. 

Take with y our Com- 
paſſes the given line A B, 
and ſetthat in 52 of the c- 
qual parts, there let reſt che 
Scale, then take it overin 
os 


T (79) 

24, the parts required , and that di- 
ſtance ſer trom Ato C, fois AC: 24 
of che ſame parts, whereof A Bis 52, 
which was required ro be done, 


CHAP, VI. 
T 9 lay downſodiinly 2,3,07 
more lines in proportion 
required. | 


ET is required to lay down foure: 
lincs in proportion one to another, 
c 


& as theſc four numbers following, 


| 6o A 
The numbers given / a - 
23 D 

Open by. chance your Scale , and 


fleccletitieft; then take it over in 60 
ghd 


(7x) 
and in 50, and lay them both down, 
alſorake itoverin 32 and 23, andlay 
them down, and ſo have you four 
lines A, B, C, D,.in proportion, ac- 
cording-to the four numbers given. 


(72) 
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CHAP. VII. 


Ina Mapor Plot,thelength 
of any line being known, 
thereby to find tbe length 
of all or any of the reſt 


| Sinthe Plor ABEDEF,let 
A the length of the line A Bbe 
known to be 47 parts,on ſome 
Scale, now it is required tofinde the 
lengrh of the line CD, 
Take the known line A B, andfir 
thatin 47, and lctrhe Scale reſt, then 
rake C D, and bring iralong the e- 
qual parts , till it be equally ficted on 
cach fide, which is 73 parts,{ois C D 
72 of the ſameas A Bis 47 , the like 
ofall the reſt. 
_ Burif you defirethe diſtance from 
CioF; rake it, and bring it along 
your 


your Scale as it ſtandcth , ſo finde 
you gO- | 


dobodtedtuds fudhecty footrti ents 
CHAP. VIII, 
Unto twolinesgivento find 


a third in propottion. 
| B, and ir is required to findea 
third in proportion. 


Take the two lines given,and apply 
thetn 


Hetwo lines given are A and 


(74) 
themtoany Scale of e- 
7 qual parts, & ſee how 
many parts they con- 
*} taine, and let A con- 
| tain 24 parts, and B 
[6] 36 of the ſame parts, 
2.4 then take 36- the 
leagth of the line B 
| 36 on ſome Scale of c- 
| | qual parts, and fit thar 
on 24 the line A,then 
S4- ler the Scalereſt,chen 
rake it over inthe line 
B,viz. 36,and that difjance lay down 
forthclineC,, which ſhall be 54 ,4 
third line in proportion required, 


OOO I—_— —— <— an ——— RC Co 


T be Reaſon.. _. 

' For ” 36 1s 24, one time half,ſo is 
54 once, 36 and a halt, and ſo conſe- 
quently 54 is the third propurtional . 


Icquired, 


CH AP. 


| 
| 
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CHAP.IX. 


Unto 3 Lines given,to find 
a fourth in proport ion that 
is to perform the Rule of 
Threein Lines. 


A Sl ABC bethe; lines, unto 
L A the which ir is required to finde 
a fourth in proportion, that is, as the 
firſt is tothe ſecond , ſois rtherhird 
to the fourth, | 

| Takethe three lines one after ano- 
ther with your Compaſſes, and apply 
them ro any Scale of equal parrs to 
know theirlength , and {uppoſe you 
find them as che numbers which ſtand 
by them. 

"Then rake the ſecond line Band 
ipply it ſome Scale of equal parts, and 
and fit that over inthe length of che 

frit 


firſt line 48 , there let the Scale reſt, 


then take ir oyer inthe third line C, 
Viz. in 40,and that diſtance lay down 
for D, whichis 30 parts of che ſame 
Scale, where the line Ais 48, andis 
the fourth proportional required : for 
as AistoB, fois C toD, &c. 


CHAP. 
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CHAP. X 


To divide a line given 


A into two ſuch parts, 


| 


Q-_ 


B 


bearing proportionone 
t0 the other , as two 
aumbers given. 
AA vic the given line A B 
into wo ſuch parts, bear- 


ing proportion oneto the other, 
as 2$r021, viz, that A C may 
bero C B,as28ro21 

Adde your rwo given num- 
bers together, viz. 28 and 21 


$ letir be required rodi- 


| makeg4g9 , then take with your 


Compaſſes the givenline, AB 
and fit ir in 49, there ler the Scale 
reſt, 


(78) 
reſt , then take itover in 28;which ſet 


from A toC;lo is AC roBC,as28r0 


21,which was required to be done. 


S96.422 4466 


4 CHAP, XI. 
To meaſure flat meaſure, 


Boird being 16 inches broad, 
Ar it is required to find how 
much inlength makes one foo. 
"Take-/onany Scale'ot equal parrs 
t2,themimber of inches 19 ont foor, 
and fic that in the breadrhof the ard 
whichis 16, :there/lerr the Scate Teſt, 
then taker over in-12: alwayes:;and 
that apply to the ſame Stale of equal 
parts where the 12:was taken , and it 
ſheweth 9; .and {o many inches in 
tength makea foorot board required, 
for if a board have 16 inches in:[cngth 
and: 9in breadch', theſe rwo numbers 
mult 


(79) 
multiplyed together -make 144in+ 
chesz the- number; of {quare inches 
conteined ina foot of ſquare board, or 
glals, &Cc. I | 

Lec aboard be ſeven inches and 
three quarters broad z now it is requi- 
red ro-find how - much in, length 
makes anttoor. _ - | 

Take: (as'before) 12-of ſome Scale 
of [equab parts-;- and- fir ir-0n.a ſeven 
chree. quarters , the breadth thereof, 
and thentake ir overiin 12, as before, 
bur to fir- ic in ſeven three quarrers, 
would:open the Scale roo widezthere- 
forerake four times ſeyen three, quar- 
ters, which is 31nd fit 12 in thar,and 
take zt.over in four times 12, Which is 
48nd that diſtange.applycd.ro.the 
ſame Steale where the; 12 Way taken, 


ſhewerh 1 $chree fifchs, and ſo mapy 


in lengeh ſhall make.one toor,:r, . 
IF. a board: be two inches broad, 
how 'much : in length ſhall make a 

foor, ary | 
Multiply two the, breadth of the 
Board; 


($0) 
Board; and 12'the inches inthe foot 
by 10 makes 20,and 120,then take of 
ſome ſmall Scale 120 (which may be 
done upon ſome Scale placed upon 
your Rule) and fic that on 20' on the 
Scale, and rake ic over in 12,and fir it 
in 2,3,0r 4 times 20, and rake ir over 
in ſo many times 12 , and thar apply 
totheſame Scale, where the 120 was 
taken,andir ſhewerh 72/inches, and ſo 
many in length is-a foot 'of Board, 
the Board bemgitwo inchegbroad, 

- Ler/a Board 'be three inches and 
three quarters broad , now you defire 
roknow how much'in length makech 
a foot; | | 

'Btihg three inches and aquarterin 
£0quarters , andir makerh' £3*quar- 

rets, then multiply 1 2 ,the inches in a 

Foor, into q uarrers, and it maketh 48: 
rake rhen 48 parrsof fome ſmall Scalc 
and firthart in 13, then let che Scale 
reſt, and rake it over in 12, and apply 
that rothe ſame Scale where the 48 
was taken, ſheweth 44 and onethird 


part, 


=" 
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part, and ſo many inches in length is 
required to make a foor, 

Bur having taken your 48 on ſome 
{mall Scalc;and are to fitit on 1 3,now 
if it open your. Scale too. wide , you 
may fic ic oyer in two or three times 
13, and take it overin ſo many times 
12, asfir 48in four times 13, chatis 
in52., and take ic over in four times 
12, that is, inq8$, and it ſheweth, 44 
and one third, as before, being apply - 
ed ro the ſame Scale where the 48 
was taken, | "Ppt 
_ Again, ler a Board be 5 inches, and 
three eight parts of an inch broad,and 
it is required to find how many in- 
ches in ſen th makea foor, 

Bring five and three cights into 
cights, makes 43, and 12 into eights - 
make 96, then rake 96 and fir it in 43, 
or in twice 4.3,there let the Scale reſt 

nd takeitoverin 12 , andalfo apply 
itto the ſame Scale where 96 was ta-. 
ken, and it, ſheweth 26, andthree 
quarters , and ſo much' in length. 
G makes 


(83) 
makes a foot of Board, the breadth 


being 5 inches, and rhree eight parts 
of aniach, which is the thing deſired, 


AAA NADA SS ADASALDBIGSS 


CHAP. XIL 


To meaſure Board that is 
broader at one end then 
at the other. 


Uppoſe a Board be broad at one 
ok 20 inches, and at the other 

16: . now It 15 required to finde 
how much in length makes one foot 
throughout the whole Board, 

Adde the breadth at both ends to- 
gether , and rake halfe thereof fora 
mean breadrh, ſo finde you 18, then 
iS itall one as if your Board were 18 
inches, and you would know how 
much in length makes a foor. 

Take12 and fititin 18, andrakeit 


over 


.. +) 
oyerin 12;and ſo much makesa foor: 

Let a board be broad at one end 
ten inches and a quatrrer, and at the 0- 
ther ſeven anda halte, now the defire 
is to know how much in length makes 
a foot. 

Adde both the numbers together 
 andrake halfe, which maketh 8 inch- 

es and ſeven cight parts of an inch for 

the common breadth , rhen bring $ 
inches and ſeven cights of aninch and 
12 inches into cights., and it maketh 
71 cights, and 96 cights. Take then 
96 in ſome Scale, and fir that in 771, 
then let the Scalereſt, thentake it 0- 
verin 13 , and thatapply to the ſame 
Scale where the 96 was taken , andir 
ſhewerh'16 and a quarter, and {0 ma- 
ny incheyin length make one foot of 
Board, 


G 2 CHAP. 


($4) 
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CHAP. XIII. 


To finde bow many ſquare 
feet any whole Board con- 
taineth , without finding 
bow much inlength makes 

a foot. 


Magine a Board be 15 foot long, 
and 16 inches broad, and it is re- 
quired to finde how many ſquare 
foot of Board it containeth: 
Take the length of 15 on ſome 
Scale ofequal parts, and fir that in 12 
the inches in a foot(alwayes) there ler 
the Scale reft, then take it over in 16 
thebreadth, and apply it tothe ſame 
Scale where the length was taken, ir 
ſhewerh 20, and ſo many ſquare foot 
is found10 bethercin contained, 
Ler 


(85). 

Lera Board be 17 foot anda quar- 
cer long , and16 inches and a halfe 
broad, and che defire is ro know how 
many foot it containeth, 

Take 17 anda quarter the length, 
and firirin gz, and takeir overin 16 
and a halt, and that apply co the ſame 
Scale where 17 and a quarter the 
length was taken, it ſheweth 23 and 
two thirds, and ſo many foot it con- 
tatneth. | 

Or you may bring 17 and a quat- 
rer into quarters , makes 69, and in 
Iike manner 12 into quarters , makes 
48, and take it over 1n 16 and a halfe 
the breadth, ſo finde you 23 and two 
thirds as before. 


(86) 
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CHAP. XIV. 


To meaſure Board that is 
broader at the one end 
then at the other, inthe 
ſamemanner. * 


4 Uppoſe a Board be broad at the 
A oneend 1$ inches, and at the 0. 
&.* ther end 14, and long 21 foor, [ 
| demand how many ſquate- foot it 

Ccontaineth. 

Addethe breadth at both ends ro- 
gecher, makes 32 inches, whoſe halfe 
15S 16 inches for a mean breadrh ,:then 
proceed as before, take 21 and fitit in 
12, and take itoverin 16, or fitir in 
fivetimes 12 , and take it over in five 
times 16, ſo finde you 28 for the area 
required. + 

Again, let a Board be broad at the 

Gn one 


S DQ. V- 


(87) 
one end 11 inches and a halfe, andar 
the other 7 and three quartets, and 15 
foor- and three quarters long,now the 
Area is required, ,. 

Firſt,adde them both rogerher,and 


rake haife,makesg five cighr parts,for 


the mean breadth. 

Thea take 15 three quartets , the 
length on any Scale, and ft itin 12, 
and rake it over in'9 five eights.,/and 
that applycd co the fame Scale where 
the length was coke; andir ſheweth 
how many foot it containerh, -- 

Otbriog 12, and 6 five cights, into 
eights, make 96 and 77, then fir fif- * 
teen three quartets the length, 'in 95. 
and rake it over in 77, and thar ſhew- 
eth on the fame Scaic whete the't5 
three quarters was taken, twelve two 
thircs,the Arca deſired. | 


CHAP, 


(88) 
$20$0S2994 $02 
CHAP. XV. | 
To meaſure Timber. 


Uppoſe 2 piece of Timber be 18 
"WA inches broad, and deep 16 inch- 


es, itis required to find how 
much in length doth mak a toot, 
' Taketwelvethe inches in a foor on 
any Scale of equal parts , and fit that 
in the breadth eighteen, and take that 
over in twelve alwayes. Again, ſet 
that diſtance in ſixteen the depth, aud 
| eake it over in twelve ſtill,and that ap- 
ply to.the ſame Scale where the 
ewelye was taken ſhew fix, and lo 
many inches in length make a foor, 
the thing required. _.. (} 
” Again, ler a piece of, Timber be 
broad fixteen inches, and deep thir- 
teenand a halfe, and ir is required to 
hand how much in length make one 
£002, | Sh i - | As 


(89) 

As before,fir iwelve in ſixteen, and 
rake1t over in12 , and that apply to 
the ſame Scale where the twelve was 
taken , ſhewerh cight inches, and fo 
many inches in length make one foor. 
Again, lct a piece of Timber be fit- 
teen three quarters broad, and cleven 
three quarters deep : I demand how 
much ſhall make a toot *7 

Bring fifteen three quarters, and 


twelve 1ntp quarters , makes fixty 


three, & forry eight, then rake rwelve 
on ſome Scale of equal parts, and fir ir 
in fixty three, aod rake it over in 48, 
and that diſtance fic in eleven one 

uarter, and take ir oycr in12 : Oras 
betore, bring eleven one quarter, and 
twelve both into quarters, makes for- 
ty cight and forty five, then fic it in 
torty five, 'and take irover in forty 
eight, and that applycd ro the ſame 
Scale where the fiiſt ewelve was ta- 
ken, ſhewerti nine four fitths , and ſo 
£m inches in length will make onc 

OOts 


It 
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It apiece of Tunber be ſeven one 
quarrer broad, and five and a'halte 
deep, it is required to find bow much 
in length ſhall make a foor. 

Bring ſeven one quarter , and five 
- anda halte into quarters,makes twen- 
ty nine, cight hundred twenty-two, 
likewiſe twelve makes 48 , then take 
twelve on afy Scale of equal parts, & 
firir on twenty nine , andrakeit over 
in forty cight, which diſtance fit again 
'1n twenty two, and take it over in for- 
ty cight,andchatapplycd to the ſame 
Scale where the twelye was taken, 


ſheweth forty three one third partzand 
| fo mavy inches in lengeh make a toor, 
which was required to be done. 
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«CHAP. XVI. 


' | Tomeaſure Timber that is 
broader at one end than 
at tbe otber 


| Uppoſe a piece being broader at 
| the one end than at the other be 

given to be meaſured. 
Firſt, rake ſome place neer the big- 
. ger end foramean part, then takethe 
breadth and depth thereabour, which 
ſuppoſe ro be ewenty and fifteen, then 
proceed as before, ſo find you 5 three 
.quarrers,and ſo many inches in length 

| "2a a foot, 


4», 
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'CHAP. XV1T 


How Perpendicular heights 

may be found without ei- 
ther Inſirument or A: 
ritbmetick. 


WAkearrencher, orany ſimple * 
| boards end, of what faſhion 
' ſoever,ſuch as youcan ger,and 
draw thereon a.line rowards one of 
the ſides, as the Tine AB, andon the 
point A,raiſe a perpendcicular;as A D, - 
then in the line AB, knock in two” 
pins, oneat A, andrhe other atB 
then on the point or pinat A , hang a? 
thread with a plummet , then{ttepp 
rbis board wich the end A, towards. 
the height required, till youbring the 
wo pins, into one ftraightline, wich 
your 


: 93) PE. 
your eye, and the top of the heighe 
nd ,and direly where rey 
falleth , there mark ir with a prick of 
your Compaſle, as at E,and draw the 
line AE, now meaſure the diſtance 
berween your ſtanding , and the baſe 
of youraltirudez which here wee will 
ſuppole robe 36 foor,as from Fro G, 
and take 36 from your Scale,and ſet it 


down from A to D , from which 


point D, raiſe a Perpendicular, ro cut 
the plumb-line AE in E,fo ſhall DE 
be che height required , which bein 
applyed unto your Scale, will reach 
unto 32,and ſo many foor is thealti- 
tude G H, <<; | 
Bur ſuppoſe you cannor come unto- 
the baſe G,and therefore cannor mea» 
ſure rhediſtance G F, and yet iris re-' 
vired co find the alticude G Azthere-" 
oreto perform this ,firſt, rake your 
ſtandingar F , as before, and lift up 
your board, till you bring the rwwo- 


'pins A and B into one ſtraight /line,' 


berwcen your eye, andthe top at H, 


_ and directly where the thread fallerh 


there 


there make 2 mark, as at E, and draw 
the line A E, then meaſure out ſo ma- 
/ ny foor as youthink good,in a ſtraighr 
line rowards the baſe G, and there 
take your other ſtanding, as here ſup- 


poſe 


, 
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pole 16,this 16 take from your Scale, 
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and place them from Aro Cy, and in 
the poinr C hang your thread and 
plummer, and lifr.ing up your Board, 
till you rake your. ſight as before, 
make a mark. direaly where 'your 
thread croffeth the former plumbline 
AE, as at E, from which pointE ler 


*fall a perpendicular ro the. line A D, 


25D E, ſo ſhall D E be 32 for theal- 
titude of G H as before; 

Here nore, that the altitude rhus 
found , is from rhe leyell of che eye 
vpwards , and therefore the height 


| from the eyc downwards is ro be ad- 


dedthereroto make it complear, 


CHAP 
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_ -»CHAP, XVIII 
Howto take the altitude or 
height of abuilding by a 
bowl of water. 


body ſtraight up, and go back 


ths as from rhe building, till 
c 


in a 
you c{pic inthe center or middle of 
the water the yery top of the altirude, 
which done,obſerve the place of your 
ſtanding', and megſure the beight of 
your eye from the ground, rogether 
with the diſtance from your ſtanding 
to the water, and the diſtance from 
the water to the baſe or foot of the al- 
ticude, which being all exaRly raken, 
will help youro the altirude required 
by the Rule of proportion. 

E x- 


Lace on the ground a Bowle of 
water, Wiich done , cre your 
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Example, Letthealtitude required 
Wy on nr water placed on 
the ground at C, then goe back- 
ward from C (your body eretedas 


ſtreighr as may be) till your eycar E 
elpic rhe top of the altitude AB in 
the water, which found, obſerve the 
_ of your ſtanding ar D, and mea- 
ure che altitude from your eye to che 

H ground, 
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grouhd, which is five foot, then mea- 
' 1ſurethediſtance from D ro C, which 
is 6 foot, . and likewiſe the diſtance 
from C to B which is 80 foot : theſe 
three diſtances being known, work by 
the Rule of proporcion thus. 
As the diſtance C D, © 
ro the altitude ED 
So isthe diſtance C B, 
to the alticude A B: 
Which will be found to be 66 foot 
and 8 inches. 


ner douirtertarfirty retrefs os os 
CHAP. XIX. 


How to take the altitude of a 
Building by a line and 
plummet the Sun ſhining. 

| [lar the Building whoſe alcitude 


you deſire to know be A B, caſt- 
ing his ſhadow in a right line to C, L 


| 
| 
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C ler fall aline and plummet (whoſe 
length before you know in feet and 
inches) obſerving where the end of 
that ſhadow lighterh, which ſuppoſe 


— 
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| | #:D, chen meaſure the length of the 
ſhadow of the ſtring,and conſequent- 

, | ly the ſhadow of the Building , both 
which being exaRtly taken, work thus 

e | by che Rule of Proportion, 

- | If C D the ſhadow of theline and 

plummet 4 foor i: , giveE C9 Re 

3 
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in 1alitudegwhat alrirude doth r 4 foot 
give; which s the ſhadow of the ld: 


rude required. 
Mutriply and Givide according to 


the Rule, and you ſhall finde in your 
uotient 22 foot, which is the true 
alcirude of the building required. 


AASARR0688888860008 038 


CHAP. XX, 


How to find the altitude of 
a Building bytwo flicks 
of one ng Joyned 114 


ders angle. 
Auſe two ſticks to bejoyned in 


Ci 


he angle, as is in the figure 
MNandOP, ar Oa 
hole made wherein to hang a thread 
and plummet. 

— Therwo Lois being thus prepa- 


ied, f 


(103) | 
red, come Autrmſys rv fri 


Cie they app ye your 
crolle ſaffe have fie D) x0 your 
eye, .2adÞoldit vpare downrtillthe 
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hhread and DG tan ng | foſt on 
'the perpendicular,rhen yoe backwatd 
dr fotward ill your eye #D looking 
- yo E,efpy hy rop of the building ac 
A,which found, marke well theplace 

H 3 of 


(16 1) 
of your yr! Lyme at F » and 
"oarfure the al ;e from oureyero 
the ground,which'is D F;and bo char 
fame diftance'off/ from F'ro C, then 
ficalurethediftance trom' C ro B, fot 


thetrueheight of the building 


B. 


A ASSS3300 Be pknagany 


CHAP. XXI. 


To finde a Diftance by the 


” $90 ficks joyned ſquare, 


His riment is grounded 
| pon Feefourh profolde 
the 6-Booke of Exclid. 

Lerthe diſtance which you defire 
to know be A B,, ſcr up a ſtaffear 
of four foot long, (or more or lefle gt 
yout pleaſure) as the ſtafte, AC ,/At 
. the end of the ſtaffe C: place a thread 
'SHCD. 

Then 


_—— — — _ 


(103) 
Then hanging the angle of the 
ſquare on the top of the ſtaffe at C, 
move itup or dowa tillyou ſee the 
farcheſt part of your longitude: the 
ſquare ſo remaining.and the ſtaffe nor 
removed, draw the ſtring that isfafte- 
ned at C, eloſe by the fide of the 
ſquare, till it touch the groundar D, 
then meaſure how many timesSthe di- 
ſtance D A is conteined inthe ſtaffe, 
for ſo many times is the ſtaffe con- 
tcined in the longitude. 


Example, 


The ſtaff ſuppoſed four foot high 
placed at-A , and the Square being 
hung chereon at C,the one end there- 
of pointing at B, and the otherto D, 
then meaſure the diſtance D A, and 
findeittobe one foot, thenſay, if C 
Acontein D A, four times, A B ſhall 
contein C A as many, thar is 16 foot 
as may appear by the figure, 


CHAP. 
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CHAP. XXII. 


How to deſcribea Town or 
City according to Cho- 


rographicall proportion, 
þ th belpe of a plain 
glaſſe. 


O perform this concluſſon'; 
you muſt reſort ro ſome High 

place in the Town or Coun- 
trey you would deſcribe,from whence 
you may behold all che Caſtles, Porrs 
Harbours, Bays, Gates, Forts, and 
ſuch ocher notable places as you in- 
tend to deſcribe : which place being 
choſen, provide a plain glaſſe, which 
in the midſt of the Plarforme hang 
parallel rorhe Horizon, (inthe — 

0 
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of which you muſt be very carefull) 
ſo that moving up and down the plat- 
forme, you may in rhe Center of the 
Glaſſe, ſee all rhoſe notable places 
The foundation being laid, ler us 
now proceed to the worke , and firſt 
ofall on your platforme , you mliſt 
draw a Meridian line, which -muſt 
pafſe juſt under the Glaſſe, ſo thar ifa 
pendicular line were let fall from 
the Center of the Glaſle to the plar- 
forme, it might curthe Meridian line 
at right Angles , and by having this 
line drawn, you may draw the line 
of Eaſt and Welt at right Angles ta 
che Meridianz andinlike manner, the 
two and thirty points of the Com- 
paſſe, wich Circles and Parallels, as is 
uſual inthe projeRing of Sea-charrs; 
ſorhar thereby you may know how. 
all che chief places in rhe Town arc 
ſicuare, and how they bear from you: 
This done , move Cooled abont 
the Glafle, obſervingalwayes when 
you clpic any marke in the Center of 
| - your 
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your glafſe ro. ſet upa ſtaffe , writing 
thereupon the name of the place, 
whether it be Vilage, Port, Road, or 
ſuch like, you ſhall in the end ficuare, 
as it were, the whole Countiey , in 
due proportion upon-your plarform, 
ſothar meaſuring the diſtance of eve- 
ry ſtaffe ſer up from the Center of 
your plarform, and the Ciſtance like- 
wiſe of every ſtaffe from other, you 
may oy the Rule of Proportion, finde 
opt the diſtance of every Town, Vil- 
lage, Fort, Haven, and the like, from 
our plarforme; and alſo the diſtance 

be rween any two places there deſcri- 
bed. This Experiment is marvelous 
p!eaſant ro practiſe, and moſt exaQly 
ſerving for the deſcription ofa plain 
Champion Countrey , which when 
you have thus traced out upon the - 
' platform , you may , by the help of 
Scaleand Compaſſes, projet in pa- 
per or parchment with a Scale of 
Leagues, Miles, Furlongs,Paces, or 0- 
ther meaſures, as liketh you beſt. 
FINIS, 


APPENDIX. 


'Cont aining the uſe of the line 
| - of Numbers, inthe mea- 


ſuring of Board, Glaſſe, 
Pavement , Hangings, 
T imber, Stone, &c. 


Þ'&u che mexſuring of all kinds of 


S$uperficies and Solids, the Line 

of Numbers,(commonly inſcri- 
b:d upon the Carpenters Rule, and 
knownto moſt Artificers by the name 
of Gunters Line) exceedeth all other 
both for tacilicy and exactnefle, the 
de ſcription 


| (110) 
deſcription and uſe whereof follow- 
eth, | 
CHAP. I. 


The deſcription of the Line 
of Numbers, 


He order of the diviſions on 

| l this Line of numbers, and 
commonly on,moſt other , is 

thus, icbegins with 1 ; and ſo pro- 
ceeds with 25 3344 $> 6,7, 8, G, and 
then 1, 2, 3,4, 556;7, 8, 9, 10; whole 
proper power or order of numerarion 
is thus: The firſt x doth fignific one 
tenth of any whole number or inte- 
ger;as Onetenth of a Foot, Yard, Ell, 
Perch , or thelike'; or the renrh of a 
penny, ſhilling, pound, or the like,ci- 
ther in weight,or number,or meaſures 
and ſo conſequently, 2 is 2 tenths, 3, 
tarectenths , and all che ſmall inter- 
mediate diviſions , area 100 parts of 


an integer, ora teath , of one of the 
former 


e 
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former tenths; ſo that 1 inthe mid- 
dle, is one whole integer, and 2 on- 
wards two integers, 10 attheend is 
10 integers. Thus' the line 1s 1n it 
moſt proper acception or natural di- 
viflon, 
Bur if youareto deal witch a great- 
er number then 10, then 1 at the be- 
inning muſt fignifie 1 integer, and x 
n the middle 10 integers , and 10ar 
the 100 integers. Bur if you would 
have ir to a figure more, then the firſt 
I isten, the ſecond a hundred, the 


'Jaſt 10 a thouſand. If yon proceed 


further, rchen the firſt 1 isa 100, rhe 
middle 1a 1000, and the 10 ar the 
end is 10000, which is as great a 


' nutnber as you can well diſcover , on 


this or moſt ordinary lines of gum- 
bers: and ſo far with convenient care, 
you may reſolve a' queſtion very ex- 
atly. Now any number being given 
under 10000, to finde the point repre» 
ſenting it on the rule, do thus, 


Nume- 
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Numerationh on the Line of 
numbers. 


Problem 1. Any whole number being 
given, under four figures , to finde 
the point on the line of numbers that 
doth repreſent the ſame. 


Firſt, Look for the firſt figure of 
our number , among the long divi- 
ons, with figures at chem , and that 

leads you co the firſt figure of your 
number : then for the ſecond figure 
count ſo many tenths from that lon 

divifion onwards , as that ſecond Fa 
gure amounteth ro;then for the third 
figure, count from the laſt tenth, ſo 
many ceareſmes as the third figure 
conrains; and ſo for the fourth figure, 
count from the laſt centeſme , ſo ma- 
ny milions, as that fourth figure hath 
unites, Or is in value, and that ſhall 
be che point where the number pro- 
pounded ison the Jine of numbers, 


rake rwo or three examples, 
Firſt, 


Firf;L ould Ga 
irſt, I would findethe point upon 
the line of numbers reppelemtſ Ta, 
now the firſt figure of chis aumber is 
one ; therefare I rake the middle one 
tor the firſt aguuethen the next figure 
being 2. Tcounttwo tenths from chat 


'T, andthar ſball be the point tepre- 


ſenting 12 where uſually there isa 

brafſe pin with a point in it. 
Secondly ; To finge the point rc- 

preſenting 144; Firſt, as before I take 


_ ſor 1, the firſt figure of rhe number 


econd Figure (viz, 4) 1 count 4 
tenths onwards for that : Laſtly, for 
the other 4, Icount 4 centeſmes fur- 
ther, and that is the point for 144. + 
Thirdly , To finde the point reprc- 
er... - -. 
| Firk , As before, for 1000, I take 
the middle 1, on the line, _ . | 
| Secondly, For 7, Ireckon ſeven 
tenths onward, and that is 700, 
Thirdly ; For 2 , reckon rwo cen- 
reſmes from that-7*- rench for 50, F 
n 


144, the middJe Figure 1 , then for 
theft 


Y - VY- 

And laſtly, For $ you muſt teafo» 
nably eſtimate that following, cen- 
renſme, to be divided into 10 parts (if 
it be notexpteſ'd , which in lines of 
ordinary length cannot be dotie) and 
$. of. that ſuppoſed 10 , is the precite 
point far 1728,the number propoun- 
ded to be found , andthe like of any 
number whatſoever. 

Bur if you were to finde a fraction, 
or broken number , then you muſt 
conſider, that properly, or abſolutely 
the line doth expreſſe none but deci- 
cimal fraRions : asthus, +, or 3x, or 
—:-., and more necrerthe rule in com- 
monacception cannot expreſle, as one 
inch, and one. tenth , or one. hun- 
dreth , or one thouſandth part of an 
inch, foor, yard perch, or the like, in 
weighr,number, or time , it being ca- 
pablc to be applycd to any thing ina 
decimal way ; but if you would uſe 
other {rations as quarters, half quar- 
ters, {ix'cens; twelvcs,or the like, you 
may.tcalonably tcad them, or = re= 

Uce 
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duce them from decimals , - to thoſe 


fractions, of which morcin the fol- 
lowing Chapters, for more plainneſs 
lake, take rwo or three obſcrvarions. 

I, That you may callthe 1. at the . 
beginning either one thauſand, one 
hundred, or one tenth , or one abſo- 
lutely , thats one integer , or whole 
number, or ten integers,or a hundred, 
or a thouſand integers, and the like 
may you call r, in the midgle, or 10, 
at the end. 2: That wharſoever valuc 
or denomination you pur on x, the 
ſame value oz denomination , all the 
ocher figures muſt have ſucceſhve- 
ly , cirher increafing forward , or de- 
crealing backwards , and their inter- 
mediate diviſions accordingly, as for 
example: 

If I call x at the beginning of the 
line, one tenth af any integer, then 
2 following muſt he two tenths, 3 


three tenths, &'c. and 1 in the middle 


1 integer, 2 two integers, and 10art 
the end miſt be ten integers, 
I 3 Buk 
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Butif oneat rhe beginning beohe 
tnreger, then x in the middle m uſt be 
10 integers, and 1oatrheend x 00 in- 
regers, and all the intermediate fi- 
gures 20, 30, $0, 50, 60, 70, $0, 90, 
tnrepers, and every Jongeſt divifion 
between the fignres 21, 224.23, 24 
25, 26,0. inregers, and rhe ſhorteſt 
diviſtons tenths of thoſe integers, and 
fo in proportion infinitely: [1 2 x .10 
[t.10,100s] [10.100.1000,] ( 100, 
1000, 10000.) in all which gexam- 
ples; the firſt 6rder of Figures , vis, 
-+ 1.10. 100. repreſents the firſt x, 
on the line of numbers: the ſecond 
order 'of, Figures , vs, 1.10. 100, 
1000. 15 repreſemed by the middle t 
on'the line of numbers : rhelaſt order 
or place of figure, vs. 10. 100.1000, 
is repreſented by the 10. at the end of 
the line of numbers. 

3 ThatI maybe plain (yer fur: } 
ther) if a number be propounded of 
4 Figures, having two cyphers in the 
middle, as 1005. it is exprefſed " 

che 
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the line, berween thaz prime ro which 


iedoth beloag,and the next centeſme 
or {mall divifion next to irs bur if you 
were to takg 5005 wherethere arc nor 


lo many diviſions, you muſt imagine 
them ſo-ro be,and reaſonably cftimare 
them accordingly, Thus much' for 
aumeration on the line,or namingany 
point found an the Rule,in its proper 
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The uſe of the Line of Numbers in mea- 
ſuring any Super ficial meaſure , 45 
Board,Glaſe aud the like, 

He ordinary meaſure, and moft 
in uſe, is a Tws-f00t Rule divided 

into 24 inches, and every Inch into 8 

parts ; that is Halfs , Quarters , and 

Halt-quarters, bur theſe pares not a- 

preeing withrthe parts on the Line of 

Numbers , which are Decimals , or 

och parts, hathbred very muchcrou- 

Me; and there cannot be exacRneſſe 

Lt 3 with- 
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without taking of ſmal parts, as + 
vatters of Inches , or elſe uſing c 

eduQiong-and ir is alſo as trouble- 
ſome by Arithmetick as by the Line] 
of Numbers. To avoid which , I 
would adviſe eitherto meaſure alro- 


gether by Foot-meaſure, (thar is, af 
Foot divided: into 100 parts , ( or ra- 
ther as is ſufficient for ordinary uſe, 
x00) and then the diviſions on th 
numbers will agree firlycorhe parts on 
your Rule, without any trouble fo 
FraQions; for ſo doing FraQions do 
become whole-Numbers as it were, 
and are wrought accordingly : Butt 
youuſe ir not in meaſuring , yet youſ, 
may have ir ſer for'to. help you fo 
rhe ready reducing of ſuch Numbers} 
as (hall requircic, though I ſhall app 
it coInches alſo, as t is commonly u- 
{ed , that it may appear uſefull bot 
wayes z accordingly as any man ſhal 
be affected. » & 142715 0 0 

The like reaſon holderh for inches 


Yards, Ells, -and Perchss, or any 
orhet 


"U1g) 


z other meaſure; for thereby the work 

pcs 

r Therefore firſt by  Foot-meaſure 
onel | 

” Yo 


h Problem 1, The breadth of an Oblong 
. Super feies given in foot-meaſure, 1s 
is | find how much in length makes a feos. 


"1 - Extend the Compaſlcs from the 
0 xo 
lc breadth te x , the ſame extent apply- 
ed the ſame way from x, will reach to 
the length required. | 
Sothe breadth being $ renths, or 
"10.80, the length to makea Foot Su- 
© {perficial will be found co be 1.25.Or 
yiihorter thus, as Stenths (or 80 of z 
70200) istox, ſo is cox, 25 ofan 
undred, 


| 
1 


© 


Prob. 
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Problem 2. Having the length knd 
breadth of any Super fictes groen in 
Fot-meaſare , 10 find the content of 
that Superſicies in Foot-meaſure. 


Exrcnd the 'Compaſſcs x to rhe 
breadth, the ſame extent applyed 
rhe ſame way from the length , will 
reach to the Content, 

Example, As 1 is to 8,the breadth; 
ſd is 2 5 the letigth ro 12, the conrent 
required : for a piece of $ renths 
broad, and x5 foor long, conraineth 
I2 foot. 


Prob. 3. Having the breadth and 
length of an Oblong Superficies g1- 
venin Inches , t0 finds e content in 
Incbes, | 


As 1 Inchto the breadth in Inch- 
es, ſo the length in Inches to the 
Content in ſquare Superficial Inches, 
 Sothe breadth 3o Inches, and the 
x Ws length 
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length x83 , rhe Content 'will be 
found to be 5 400. 

Or elſe, as 1 ro 183, ſo is zorq 
5490 inches. 


Problem 4. Having the breadth and 
length of an Oblong Su > 6 ces gi- 
ven in inche 5 to, find the comemt in 


feet. 


:| As 144 the number of inches inone 

] Foot, isto the breadrh in Inches ; ſo 

S] isrhe length in Inches umo the Con- 

1} cent in Feet. Soas 144 to30, fois 
183 ro 38, 230,that is, ro 38 foor and 
a quarter. Hh 


-| Problem 5. Having the breadth hat an 
p Oblow Swper fictes given in inches, 
and the length in feet and parts , to 


fnd the Content in fon ſuch like 
parts, as the length was. 


As 12 tothe breadth in inches, ſo 
is thelengthin feetto the Contenti in 
teer. As 


_ THY ES 
As 12 utto 30zſois 15 to 37,50- 


Problem 6. Having the breadth in 
inches 16 find how much makes « foot 
*n Inch-meaſure, (that is, how many 
Inches in length makes 4 foot.) 


- , Asthe breadth in jochestq x 442 ſq 
1s x tothe lengthin Inches. As 30 to 
144-{0is 1 to 48 inches $0 parts. 


Probtem. 7. Heving the length and 
breadth of an Oblong Super ficies to 
 findibeſideof a ſquareequal tot. 


Divide the Tpace betweeen the- 
length andthe breadthinto two equal 
parts, andthe midde point ſhall ſhew 
Pe file of the Square thar ſhall be c- 
qual in «res, or quantity, to that Ob- 
long; ſo that a Square made of 11,32, 
is equal ro an Oblong of 16 one way, 
and $ the other way. 


Prob. 


i — 


Prob. 8. Of a Circlt. 


Having the Diameter of 4 Circley0 find 
_ ſide of a ſquare equal 10 that Cir- 
Fe. | 


| As 10000 to $862 to is the Diame- 
| rer15 tothe fide of the Square,1 33294 
| rhat is equal corhe Circle, 


Probl. 9. Having the Circomferencs 
'| - of aCircleto fiud the ſige of a ſquare 
equal to the ſame Circle, | 


As 10000 to 2821, fois the Cir 
cumference 47, 13 to the fide of the 
Square 13,29 cqualro the Circle, 


Probl. 10. Having the Diameter to 
find the Circmference. 


As 1 is to the Diameter, ſo 3142 
ro the Circumference, Or as 7 to 223 
ſo is the Diameter to the Circumfe- 
rence, 

$0 
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 Sothe Diamerer being 15 the Cir- 
cumfercnce will bc about 47, 1 3» 


parts. 


Probl. 11, Heving the Circumference | 
bo find the Diamuater, 


As 3142 isto 1 , foisthe Circum- 
ference to rhe Diameter: Or, as 22 
isto 7, ſo is the Circumference to the 
Diamerer. 

Sorhe Cirumference being 4741 3 
the Diumeter is 15, 


Probl. 12. Having the Diameter to 
fpnd the Snper ficial coment of 4 Cir- 
cle. 


The extent from r to the rx Diame- 
ter , being'twice repeated (the ſame 
way) from 7854 , will reach tothe 
content required, 


CHAP. 


(125) | 
IITEELTFELEATATECE EEE; 
| CHAP. 111, 


The wſe of the line of numbers in meaſi- 
ring of Solid meaſure ſuch as Tim- 
ber, Stone or ſuch like Solids, 


Probl. 1. By Foot-meaſure... 


A piece of Timber being to be meaſured 
and not tuft ſquare , how to make it 
ſquare; 


Dlvide tlie Space berween the 
_— , and Aer oe os 
rwocqual, andt 
ſtay abths fide of Ps mer 
to the oblong made of that breadth 
and thickneſs;which is the mcan pro- 
rtional between them. The breadrh 
cing 18, and thickneſle 6, rhe fide 
of the Squate will be: found to be 


10, 38, | 
Probl. 
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Probl. 2. HE the ſide of a ſquare, 


equal 10tht baſe of any Solid given 
in foot- meaſure , is find how much 
makes 4 foot Solid in foot-meaſure. 


As the ſideof the ſquare in foot- 
meaſure unto 1, ſois 1 to a4th- num- 
ber, and that 4*- roche length, As 2 
120 unto 1 .000,fot.o00 unto 0,471, 
and that ro 0,222, or thus, the extent 
from 2.120to0 1, will reach from 1, 
twice repcarcd to 0.222, and ſomuch 
isthe length to makea toor Solid ar 
that $quareneſle,) 


Probl. 3. To find hew much in length 
makes 4 foot at any breadth and depth 
without ſquaring \ 


_ As 1 tothe breadth in foor-mea«: 


ſure, ſois the depth toa fourth num- 
ber,as that 4*- number rq 1, ſois 1 ro 
the length in foor- meaſure, 


Example, AS1 is to 2.50, ſo is 
1:89, 


7, = ©Z aw 


Wert 
| 1,80,t0 4.50, thenas 4.50 to 1, fois 
x unto 0.322, the length required, _ 


Probl, 4. Having the fide of 4 Square, 
equal to the Baſe of a Solid given, 
and the length thereof in foot-mea- 
ſure, to finathe coment an feet. 


- As 1 ro the fide. of the ſquare in 
foor-meaſure, ſo the length in feet to 
2 fourth number , and rhar fourth to 
the content in foot-meaſure, The cx. 
tent from 1.to 2, 12. ,. twice repeated 
from 15.25 ſhall reach unto 68.62. 


Probl.5. Having the length breadth 
and depth of a ſquared Solid given in 
foot - meaſure , 10 find the content in 
feet. 


As 1 to the breadth in foot-megq- 
ſure, ſois the depth ro the Baſe ih 
teer; as 2 to that Baſe, ſothe lengrh 
In feet to the content in feer, | 


OS. , © 
 As1to2, 50, fo 1.80 to g: 50; 


then as one 1t04. 50, ſois rs, 25, 
unto 68, 625. Thecontent required, 


Prob. 6; By inches (onely) andfett aid 


inches, 
Having the fide of a Square, equal to the 


baſe of any Solid grven im inches, to | 
find how many inches in length will | 


n wake ont foot, 


The fide of the Square is found as 
in the firſt problem of rhis Chaprer, 


or by the 7). of board meaſure. Then 
as the fide of the ſquare, ininches to 
41- 57,0 is one foot toa 4*-number, 
and char 4: tothe length in inches, 
and tenth pare of an inch. 

The extent from 25345 unto4157 
twice repeated from 1 will reach co 
2, 67, ormore caſte if it be ſquared, 
asthe fide of rhe fquarcis to 12, ſois 
12 f0 a 4. and that fourth to the 
tengih reQuired, The extent from 

25,45 


SY, 


ww 4 
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25, 45/10-15/ being: twice repeare 


from 12,will ſtay at 236672 or '"__ore 
£2.67. 


P8032. 7. 


Hav 20: breadth dept . 4 
fn Hy Solid given Es i hoof 
. the length Ef 4 Fog .1n Fer. und 


© Inches. 3 197 


As1to the breadeh det] fo the 


depth to a fourth number, which is 


the content. of the baſe in Inches, 
chen as this 4 number is to. 1728, ſo 
is 1 tothe lengrh of a Foor Solid in 
Inch meaſure, As 1 to 21,6, ſois 30 
ro C48, then as 648 to 1738, fois 
t0 2,667. 
Or again thus, 
.As 12 to the breadch in Inches, 


ſo the- depth in Inches to a fourth 
number, thenas this fourth number 


is to 144 ſo is 1tothe lengrh of a foor 
ſolid; as 12 t0 21,6, fo 3oto 54: 
then as 54 1s to 144, Jois 1 unto 2, 


66 -thelen h required; 
.; 
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Prob. 8. Heuing the fide of the ſquare 

and the length thereof given _—_ 
meaſure, 19 finde the content in feet, 


As 41.57,to.the ſide of the ſquare 
x Triches, [isthe length to a Furth 


Number, and thit fourth rorhecon- | 


tenc in Foor-tmeafare. As 41.57, to 
25.45, 10183, twice repeated unto 
68, 62, | 


Ptob.'9, Having the ſide of a ſquaye 
equal t6 the Baſe of any Solid gives 


in Inch-meaſart, and the length in |. 


© "Fo0t- meaſure to finde the 'coment 
11 feet, WON « fl 


As 12 to the ſide of rhe Square in 
Inches, ſo the-.length in Feet toa 
fourth Number,/ and that fourth to 
thecontent in foot-meaſute.. As 12 
[025.4510 15.25 t0 33,55» and 32 
55 t0 68.62. Orthe extent from 12. 
tO 25, 45, Wice- repeated from 15; 
25 ſhall reagh ro 68.62 the content 
ſoughr, {- 
| Probl, 


= @@”o.3 ne oc 


, 


—” — ——_— 
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Prob, 10, Having the length, breadth 
and depth , of aSquartd Solid given 

"in Inches, 10 finde the content ts 
inches, | 


' AS1 to the breadth in Inches, fo 


| che depth rothe baſe, then as x tothe 


baſe, ſo the length ro che content in 
Inches. AS1rto 21.6, ſo 30 to648. 
as I to 684, {o that 183 ro 118584. 


Prob. 11. Having the length, breadth 
. and depth given in Inches, to finde 
. thecontent in Fees, 


As 1to the breadth in Inches, fo 
the in Inches to the baſe in In- 
chesz Thenas 1728torthe baſe , ſo 
is che length in Inches to che contenc 
in feer,as 1 tO 21. 6, {030 ro 948, 45 
1728'r0 648, ſo 183 to 68, 62, 

.. _ -.. Oryoumay lay, 

As12to 21.6,1030to 54, as 144 

t0 54, f018 r0 68. 62, 


K 2 Prob. 
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Prob," 12, A the breadth aud 
depth of « ſquared ſolid given in In- 
chts, andthe leng1h in Feet, 40 
the content, | 


As to the breadth in Inches, ſo 
the depth in Inches roa fourth num- 
ber- Thenas 144to that fourth, ſo 
is the lengehin Feetto the content in 

cet. 

As 1 to 216, ſois 30 to 648, then 
45 144t0 15.253 f0is648; unto 68, 
62,'Or as 144 to 22 6, 10 3004, 
50:a5It04. 50,1015.25t0 68.62, 
Or again, 
\ AsS12t021-6, ſo 301054: theh 
as 12t054, ſo r5,25 to 68162, the 
content required, 


Prob. 13. Having the Diameter of « | 
Cylinder given in Foot-meaſure, 10 
finae the length of a foot ſolid tn 
Fo00t-meaſure 


As the Diameter in Feetto 1. 128, 


ſos x to a fourth, and that fourth " 
the 
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h in Foor-meaſure.., . 
The Extent from (the Diameter 
I, 25,9 1.128, being twice repeare 
from x , will reach to 8, 148, the 


lengtb fought. 


Prob, 14. Having the circumference 

| | Over in Fot-meaſure, 10 finde' tht 

nethof a Foot ſolid in Foot mea- 
ſore; - | | 


the 


As the Circumference in Foot- 
meaſures 3.545, ſos I toa foutth, 
and that fourch rorhe lengeh m_- 

AS 3'f, 927 p. unto 3. 545, fois 


that diſtance twice repeated from x 
too, $18 the length of a Foot ſolid. 


\ Prob. 15. Having the Diameter and 
length of a Cylinder given 1n Fout- 
meaſure, to finde the content in Foot- 
meaſure 


As 1, 128 to the Diameter in 
Foot-meaſure , ſo is the length in 
Foot+meaſure-roa fourth, and-rirar 

foutth 
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fourth to the conment in Foot-mea- 
ſure: wo : 

The Extent from 1. 128t01.25, 
being ewice repeated from 8, 75,will 
_ to 10, 737, the content ſought 

or, 


Prob: 16, Having the Circumference 
and length of a Cylinder given in 
Foot« meaſure, to finde the content in 
F00t-meaſure, 


. As 3.545 to'the Circumference 
in Feer, ſos the length in Feer co a 
fourth; and the fourth to the contence 
in Foot-meaſure, 

- The Exrear from 3. 545 to 3.927 

ing twice repeated from $8, 75, will 
reach to10.74, the content in Foot- 
meaſure. | | 


Prob. 1 7. How to meaſure Taper Tims- 
ber that is bigger at one endthen at 
the other. | 


The uſual way for doing of this, 
{$56 Fe 
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isro take the Circumference of the 
middle or mean bigneſſe, bur a more 
exact way, is to finde the content of 
the baſe of both ends and'\add them 
together, and then to rake the/half 
for the mcan , which multiplygd by 
che length, ſhall give you the mae 
content. Example. . 

A round pillar is to be meaſured 
whole. Diameter at one end is 20 In- 
ches, at.che other end it is 33 Inches 
Djamexer, and inlengrh 16 Foot (or 
192 Inches ) the content of rhe lirtle 
end.is.314. 286, the Area or Content 
of the greater end is 773, 142, which 
put rogerther make 1089, 428, whole 
half.543, 714- multciplyed by 192 
thelength, piVCs 1043935 143, Cue» 
bieal Inches which reduced into Feet, 
15 60: Foot, and 713 cubical Inches, 
for the Solid content of the Pillar, « 


. Probl. 18, To meaſure aCone, ſuch as 
'. MaSpire of 4 Steeple, or the like by 
having the htieht and Niamaer of 
the Baſe, Example. 


h - {(r38) 
"Example, let a Cone be to be 
biaſarss, whoſe baſe is 16 Foot, and 
the height thereof 12 foor, the con- 
tearofthe baſe will be found, bythe 
14 Problem of Superficial meaſure, 
tobe 78, 54 z; Then this 78, 54 mul- 
 tiplyed by 4, a third part of 12, the 
perpendicular or height of rhe Cone 
will give 314, 4, for the content of 
the Cone required, by the numbers 
'wotk thus ;. the' extent from 2 to 4, 
will reach from 98,54 to 314.4; Bar 
' becauſe there may be ſome trouble 
in gereing che rrue perpendicular of a 
Cone; which: is irs neigh, take this 
rule; Firſt, rake half the Diameter, 
and multiply ic in'ic ſelf, which here 


is 25, then meafure rhe fide'of the - 


"Cane 13,1nd multiply chat by it ſelt, 
which here is 169, from which rake 
the ſquare of halfche baſe, which is 
25 your ficſt number found, and the 
remain is 144 'the Square root of 
which, is theheight of the Cone, or 


lengeh oftlic icnlaf.” 
7: Probl 


hk 4a mo jb 0m i. 6 ﬀ.. _ 
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Probl. 19. To meaſure 4 Globe br 
Sphrare ar:thmetically. 


Cube the Diameter, then multi- 
ply that by 11, and divide by 21, 
gives you the erue Solid conrenr:4 ler 
a Sphere be ro be meaſured, whioſe 
axis or Diameter is 14, that mulei- 
plycd by ir ſelf gives 196, andirg6 

ain by , 14 gives 2744, this multſ- 
plyed by 11 gives 20184-and this Bft 
divided by 21 gives 1437. 673-far 
the content of the Sphere whoſe Di- 
amerer is 14+. But more briefly by thre 
Numbers thus, The extent trom 2t0 
the Axis, being twice repeated from 
3. 142, will reach ro the Superficial 
content, thar is,the Superficies round 


4 about. Bur if the fame extent from 


x tothe Axis be thrice repeated from 
5238, it will reach to the Solid con- 
rentz aS1to 14, 103.142 to 617. 
being twice repeated, as 1to 14,10 
$278 t0 1437. being thrice repeated. 
As for many fided igurs if thy 

L ave 


| (23) 
length, you may have ſufficient for 
them in the Chapter of Superficial 
meaſure, to finde the baſe, and then 
the: baſe multiplyed by che length 
giveth checonrenc. Bur as for figures | 
of roundiſh form, they coming very 
ſeldomein uſe, I ſhall nor in this place 
trouble you wich chem, for they may | 
bereducedto Sphears or Cones, or | 
Triangles, or Cubes, and then mea- | 
ſured by thoſe Problemes accord- 


ingly. 
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